Iron overload results in hepatic oxidative stress, immune cell activation, and hepatocellular ballooning injury, leading to nonalcoholic steatohepatitis in genetically obese mice.
The aim of this study was to determine the effect of iron overload in the development of nonalcoholic steatohepatitis (NASH) in a genetically obese mouse model (Lepr(db/db)). Leptin receptor-deficient mice were fed a normal or an iron-supplemented chow for 8 wk and switched to normal chow for 8 wk. All dietary iron (DI)-fed mice developed hepatic iron overload predominantly in the reticuloendothelial system. Hepatocellular ballooning injury was observed in the livers of 85% of DI mice, relative to 20% of chow-fed Lepr(db/db). Hepatic malonyldialdehyde levels and mRNA levels of antioxidant genes (Nrf2, Gpx1, and Hmox1) were significantly increased in the DI mice. Hepatic mRNA levels of mitochondrial biogenesis regulators Pgc1α, Tfam, Cox4, and Nrf1 were diminished in the DI mice. In addition, gene expression levels of cytokines (Il6, Tnfα) and several innate and adaptive immune cell markers such as Tlr4, Inos, CD11c, CD4, CD8, and Ifnγ were significantly increased in livers of the DI group. Strikingly, Nlrp3, a component of the inflammasome and Il18, a cytokine elicited by inflammasome activation, were significantly upregulated in the livers of DI mice. In addition, RAW 264.7 macrophages loaded with exogenous iron showed significantly higher levels of inflammatory markers (Inos, Tnfα, Mcp1, Tlr4). Thus dietary iron excess leads to hepatic oxidative stress, inflammasome activation, induction of inflammatory and immune mediators, hepatocellular ballooning injury, and therefore NASH in this model. Taken together, these studies indicate a multifactorial role for iron overload in the pathogenesis of NASH in the setting of obesity and metabolic syndrome.